A macro role for imprinted clusters of microRNAs in the brain.
Evidence suggests that ~95% of the human genome may produce noncoding RNAs (ncRNAs). Approximately 30% of parentally imprinted transcripts are ncRNAs that are found abundantly--and in some cases specifically--in the brain; however, the role ncRNA plays during development and day-to-day life is not apparent. Interestingly, ~1,300 transcripts show a consistent parental expression bias in the brain. This is in contrast to most tissues that show only rare imprinted transcripts. Furthermore, there are only two clusters of imprinted small nucleolar RNA (snoRNA) encoding genes in mammals, which are also expressed in the brain. These clusters, Snrpn-Ube3a (Human 15q11-q13/Murine 7qC) and Dlk1-Dio3 (Human 14q32.2/Murine 12qF1) and rodent specific Sfmbt2 (Murine 2qA1), form the focus of this review. These imprinted clusters are localized to imprinted regions that are associated with processes involved in neuronal plasticity and several neurodevelopmental disorders. Several miRNAs from the Dlk1-Dio3 region are also involved in chromatin methylation and remodelling. The final loci of interest is the proximal region of murine chromosome 2 that contains Sfmbt2 and an overlapping antisense transcript that is unique within mice and rats. This suggests that Sfmbt2 may be in the process of becoming imprinted that is being driven by a cluster of intergenic miRNAs. Ultimately, imprinted clusters of ncRNA have the potential to offer novel insight into the understanding of the complex processes of cognition given their role in brain function.